Third-party punishment for norm violators is an evolvable enforcer of social norms. The present study, involving two experiments, examined whether violations of honesty norms would induce costly third-party punishments. In both experiments, participants in the thirdparty role observed a protocol of the trust game, in which the trustee solicited the trustor to transfer his/her endowment by stating that the trustee would return x units from the total resource. Dishonesty was defined such that the trustee in fact returned fewer than x units. Participants were asked about their willingness to incur some cost to reduce the trustee's payoff. In Experiment 1, x was exactly half of the total resource. Participants were willing to incur more cost to punish the dishonest trustee than the trustee who allocated the resource unequally but had not sent the dishonest message. In Experiment 2, x was more than half of the total resource and the dishonest trustee allocated the total resource equally. Therefore, the dishonest trustee was not unfair in Experiment 2. Approximately half of the participants (16 of 30) punished the dishonest but fair trustee, while few participants (1 of 30) punished the fair trustee who had not sent the dishonest message. These experiments together demonstrated that participants were willing to incur some cost to punish honesty-norm violators, even when the participants themselves were not harmed by the norm violation.
Introduction
Social norms are important foundations of human societies. Without sanctions against norm violators, however, opportunists might refrain from complying with social norms because following social norms is often personally costly (Sethi & Somanathan, 2005) . Accordingly, the notion of altruistic punishments is often invoked to explain norm enforcement (Fehr & Fischbacher, 2004) . The presence of sanctions may be also important for defining "social norms." Bendor and Swistak (2001) , for example, define social norms as behavioral rules involving sanctions implemented by third parties, arguing that the involvement of third parties distinguishes social norms from behavioral rules maintained merely by interested parties. Sanctions against a transgressor by a harmed party could be caused by nonnormative motives, such as a retaliatory impulse. Therefore, the presence of thirdparty punishment is a yardstick whereby we can judge whether a certain behavioral rule qualifies as a social norm. Fehr and Fischbacher (2004) experimentally demonstrated that violations of egalitarian distribution norms and cooperation norms would reliably induce third-party punishments. In the third-party punishment games, neutral thirdparty participants observed other players behaving in an unfair (or uncooperative) manner and then decided to incur some cost to punish the unfair (or uncooperative) player. In Fehr and Fischbacher's experiments, approximately 60% of the participants punished unfair (or uncooperative) players. With the same third-party punishment game, it has been shown that violations of egalitarian distribution norms induce third-party punishments across a wide range of cultures (Henrich et al., 2006) . The present study applies the third-party punishment game to another, seemingly universal behavioral rule. As a traditional maxim says, "Honesty is the best policy." Honesty norms seem to qualify as social norms.
Although none of the previous studies directly demonstrated the presence of the third-party punishment for dishonesty, there is some suggestive evidence. In Brandts and Charness's (2003) study, for example, dyads of participants played a 2×2 game. One player (sender) was allowed to send a message indicating an intended play. Then, both players simultaneously chose their move. A sender was considered dishonest if the sender indicated that he/she would play favorably for the other player (receiver), but in fact played unfavorably for the receiver. Brandts and Charness revealed that the receivers punished the dishonest senders more severely than those who had behaved unfavorably without the dishonest message (see also Boles, Croson & Murnighan, 2000; Croson, Boles & Murnighan, 2003; Pillutla & Murnighan, 1996; Schweitzer, Hershey & Bradlow, 2006; Wang, Galinsky & Murnighan, 2009 ). As we have noted, it is possible that the receivers (i.e., the "second-parties") punished the dishonest senders due to retaliatory motives. A somewhat different study conducted by Tyler, Feldman and Reichert (2006) revealed that people disliked those who behaved dishonestly to someone else. Nonetheless, Tyler et al. did not examine whether third-party participants would engage in some costly form of punishment.
The present study aimed at testing whether dishonesty would induce costly third-party punishments. We conducted two experiments, both of which included Fehr and Fischbacher's (2004) third-party punishment game modified for the present purpose. In both experiments, focal participants observed two other participants playing the trust game, in which the first player (henceforth referred to as the "trustor") decided whether to transfer his/her endowment, 500 Japanese yen (JPY), to the second player, the trustee. If the trustor decided not to transfer the 500 JPY, both the trustor and the trustee ended the game with their initial endowment of 500 JPY. If the trustor decided to transfer the 500 JPY, the transferred endowment was tripled by the experimenter. The trustee then had 2000 JPY (i.e., his/ her initial endowment of 500 JPY plus the transferred 1500 JPY) and divided it between the trustor and himself/herself. In addition to these standard procedures, the trustee was allowed to send a preplay message to the trustor about how the trustee would divide the money, 2000 JPY. This message, however, did not bind the trustee's later allocation behavior. The trustee is considered to have behaved dishonestly if he/she stated that he/she would return x JPY in the message but returned less than x JPY. The two experiments tested whether participants in the third-party role would be willing to incur some personal cost to punish the dishonest trustee. Participants were 81 undergraduates at a middle-sized university in the Hokkaido area of Japan. Unbeknownst to the participants, procedurally similar experiments that included the trust game but not third-party punishment were conducted in parallel with the present study. We shall not report those studies here because their results are irrelevant to the present purpose. The 81 participants involved in the present study were randomly assigned to one of three roles (i.e., trustor, trustee and third party). In presenting the results, we shall focus on the third-party participants. Therefore, only 27 participants (18 males and 9 females; mean age=21.33 years, range=20-23 with the exception of one 38-year-old participant) were included in the subsequent analyses. There were two sessions for this experiment, and each session included 11 and 16 triads, respectively.
Procedure
After participants arrived in a large classroom, the experimenter randomly distributed cards colored red, green or yellow, each corresponding to one of the three roles. Participants were asked to sit according to their cards' color so that participants in the different roles sat apart. Participants were randomly assigned an ID number, whereby participants in the three roles were anonymously matched.
The experimenter handed each participant a booklet. There were three versions of the booklet, each of which described the rules of the third-party punishment game from the perspective of the participant's assigned role. The booklet explicitly explained that the trustee's message would not bind the trustee's behavior. The reward for participants was also explained as follows: after the experiment, the experimenter would randomly choose some ID numbers. Participants with those ID numbers would be paid what they earned in the game. Other participants would not be paid. The likelihood of earning a real reward was kept ambiguous for the participants.
Experiment 1 employed the strategy method, and the game was played in the following manner. First, the participants playing the trustee role were asked to indicate whether they would send a predetermined message to their partner (i.e., the trustor). The message read: "I will give 1000 JPY back to you if you transfer your endowment." Second, the participants playing the trustor role were asked to indicate whether they would transfer their endowment in two possible cases: (i) when they received the message and (ii) when they did not. Third, the participants playing the trustee role were asked to choose one allocation scheme from the four possible schemes: (1000-1000), (1300-700), (1500-500) and (1700-300); here the left entry represents the trustee's own share and the right entry represents the trustor's share. It was explained that this decision would be effective only when the trustor had transferred his/her endowment. Finally, the participants playing the third-party role (i.e., the focal participants) were asked whether they would punish the trustee in each of the eight possible cases: 2 (message: sent vs. not sent)×4 (allocation scheme). Therefore, the present experiment employed a 2×4 withinparticipant factorial design. When asking about their willingness to punish the trustee, we used neutral wording, e.g., "How much are you willing to pay to reduce the allocator's reward?" (italics added). It was explained to participants that they would receive 1000 JPY if their ID number was chosen after the experiment. If they decided to use some money, c, to punish the trustee, c JPY would be subtracted from their own 1000 JPY and 3c JPY from the trustee's reward. Because the third-party participants decided whether to punish the trustee for the eight cases, the thirdparty participants' monetary rewards would be determined depending on how the trustee behaved in the game.
After the third-party participants completed their decision task, the experimenter chose one ID number in each session and paid the monetary rewards to the chosen participants. One of the authors (AM) gave feedback about the study to the participants later in the class.
Results and discussion

Results
The average amount of money that participants were willing to pay to punish the trustee is summarized in Fig. 1 . This variable was submitted to a 2 (message)×4 (allocation scheme) repeated measures ANOVA. The main effects of message and allocation scheme were significant (F 1, 26 =11.33, p=.002, η p 2 =.30 for the message; F 3, 78 =24.22, pb.001, η p 2 =.48 for the allocation scheme). The interaction effect was also significant (F 3, 78 =6.46, p=.001, η p 2 =.20). The main effect of allocation scheme reflects a tendency that punishments became more severe as the chosen allocation became less fair (i.e., departed more from the equal allocation). This interpretation is confirmed by the significant linear trend associated with allocation scheme (F 1, 26 =3.19, pb.001) (cf. quadratic and cubic trends were not significant). The main effect of message reflects the tendency that punishments were more severe when the message had been sent than when it had not. Simple effect tests indicated that there was an exception to this tendency: the effect of message was not significant in the (1000-1000) condition (Fb1) (see the leftmost bars in Fig. 1 ). Most participants did not punish the trustees who had made an equal allocation regardless of whether they had sent the message or not. The significant interaction effect was due to this exception. In sum, Experiment 1 showed that third-party punishment was inflicted when the allocation was unfair and that the punishment became more severe when the trustees behaved dishonestly (designated by "D" in Fig. 1 ) than when they did not. We also conducted a comparable ANOVA that included participants' sex as a between-participants factor; neither main nor two-way interaction effects involving sex reached the significance level.
Limitations of Experiment 1
There were several limitations in Experiment 1. First, participants might not have been serious because they knew that the reward would not be paid to all participants. Second, since participants were asked to indicate their willingness to punish the trustee in all of the eight cases, participants might have attempted somehow to differentiate the two fair cases from the six unfair cases, and the five dishonesty-absent cases from the three dishonesty-present cases. In other words, the observed results might simply reflect demand characteristics due to the within-participant design (i.e., strategy method). In addition, the strategy method might diminish the role of emotions in economic games (M. Casari & T.N. Cason, 2009) , although punitive sentiment is considered as a crucial trigger for third-party punishment (e.g., Price, Cosmides & Tooby, 2002) . Third, since all the dishonesty-present cases were associated with unfair allocations, Experiment 1 does not allow us to conclude that the participants punished dishonesty per se. An alternative interpretation is that the presence of dishonesty fueled the punishment for unfair behaviors, but dishonesty per se was not the subject of punishment. Experiment 2 was conducted to overcome these shortcomings.
Experiment 2
3.1. Method
Participants and design
Participants were 65 undergraduates at a large university in the Kansai area of Japan. They volunteered to take part in this experiment in exchange for an unspecified monetary reward. Data from 60 participants (40 females and 20 males) were retained for the reported analyses after five participants were omitted, who either (i) spontaneously revealed their suspicion about the absence of the other players during the debriefing session or (ii) erroneously believed that they could take some money from the trustee and give it to the trustor.
Experiment 2 in fact consisted of two separate experiments, which were conducted during different semesters. Although the experiments shared identical procedures and included 30 participants recruited from comparable participant pools, the experiments differed in the efficacy of punishment: the participant's payment of c JPY resulted in 3c JPY reduction from the trustee's reward in one experiment (henceforth Experiment 2a) and in 2c JPY reduction in the other (Experiment 2b). Experiment 2b was conducted to test the generalizability of the results in Experiment 2a. We shall use "Experiment 2" to refer to both Experiments 2a and 2b simultaneously.
Procedure
In Experiment 2, every participant was tested individually. Upon arrival, a participant was ushered to a separate room, told the nature of the experiment and asked to sign the informed consent form. To avoid the problem of demand characteristics (i.e., not to give the participant an impression that his/her task would be to spend some of his/her money to punish another player), the experimenter told the participant that his/her reward, 1000 JPY, would be paid for his/her participation in another experiment that would require him/ her to complete a lengthy questionnaire. The experimenter showed a thick questionnaire to the participant and said that he/she would be asked to complete this questionnaire after the first task. The questionnaire was, in fact, from an unrelated study, and the participant completed the questionnaire after the present study.
The explanation of the trust game was presented on a computer screen, and the participant was allowed to read through the explanation at his/her own pace. In Experiment 2, unlike in Experiment 1, the trustor and the trustee were not present. Participants were instead led to believe that the other players were playing the trust game in other rooms. In Experiment 2, it was explained to participants that the trustee was allowed to write whatever message he/she would like.
After understanding the above instructions, the participant was presented with the trustee's message and the summary results of the trust game. The experimenter first showed the participant the message purportedly written by the trustee. In the dishonest trustee condition, the message read: "If you transfer your endowment, I will take 700 JPY and give you 1300 JPY." In the honest trustee condition, the text "I will allocate 1000 JPY to each" replaced the apodosis. In both conditions, the message was followed by a solicitation: "So, please transfer it to me." After the participant read the message, the experimenter showed the summary sheet of the trust game. The summary sheet indicated that the trustor transferred his/her endowment and that the trustee allocated the endowment of 2000 JPY evenly between the two players. Notice that in both conditions, unfair allocation was not included. Therefore, punishment, if observed in Experiment 2, is not attributable to unfair behavior. The participant was then asked to indicate how much he/she was willing to pay to punish the trustee. As in Experiment 1, we used neutral wording in the instructions and questionnaires as much as possible. After the participant completed this task and completed filling out the other lengthy questionnaire, he/she was debriefed, paid 1000 JPY regardless of his/her punishment decision and dismissed.
Need for the experimental deceptions
Experimental deceptions (i.e., leading participants to believe that there were a trustee and a trustor, who were in fact not present) were involved in Experiment 2. Although we are cognizant of some drawbacks associated with experimental deceptions (Ortmann & Hertwig, 2002) , we judged them necessary in the present study because we expected that only a small portion of participants would send a dishonest message. For example, six (22%) of 27 participants did so in Experiment 1. This number could have shrunk to nearly zero, given that Experiment 2 tested the effect of a particular combination of dishonesty and allocation behavior (i.e., a message indicating an overgenerous allocation, followed by the equal allocation). Accordingly, we decided to employ the experimental deceptions in Experiment 2.
Results and discussion
The distribution of cost paid for punishment was highly skewed ( Fig. 2A and B) . Hence, we analyzed the punishment data as a dichotomous variable indicating whether each participant used any money for punishment. In the dishonest trustee condition, 8 of 15 participants punished the dishonest trustee in Experiment 2a, and 8 of 15 did so in Experiment 2b. In the honest trustee condition, only one participant inflicted punishment; the participant spontaneously left a comment revealing his mischievous motive (i.e., "I just wanted to see how the trustee would react, though I knew I can't"): 1 of 15 punished the honest trustee in Experiment 2a and 0 of 15 in Experiment 2b. The effect of dishonesty on punishment was significant in both experiments by Fisher's Exact Test, for Experiments 2a and 2b, respectively. As in Experiment 1, sex did not have a significant effect on punishment: 5 of 10 males and 11 of 20 females in the dishonest trustee condition punished the trustee (Experiments 2a and 2b were pooled for small n size).
The distributions of the cost paid by the punishers were also suggestive of an underlying motivation. As shown in Fig. 2A and B, the modal cost, excluding 0 JPY, was 100 JPY and 150 JPY in Experiments 2a and 2b, respectively. In both experiments, four of the eight punishers chose those modal costs. The modal cost in each experiment resulted in the subtraction of 300 JPY from the trustee's reward and thus lowered the trustee's net reward to 700 JPY, which matched with the trustee's dishonest statement (i.e., "I will take 700 JPY"). Hence, the results suggest the participants' motive for eliminating the dishonesty even imperfectly (the trustor ended the game with 1000 JPY instead of 1300 JPY).
General discussion
The two experiments provided evidence that dishonesty would invite third-party punishment. Experiment 2 is considered a clearer demonstration. Unlike Experiment 1, Experiment 2 provided monetary rewards to all participants. Employing the between-participants design and introducing an irrelevant task for which their monetary rewards were paid, we attempted to minimize the problem of demand characteristics. Experiment 2 also eliminated the confounding variable. In most of the previous studies, including Experiment 1, the manipulation of dishonesty was confounded with unfair behavior. Therefore, it was not clear whether dishonesty itself triggered the observed punishment. In Experiment 2, the dishonest trustee divided 2000 JPY equally and thus was a fair person in terms of resource allocation. The control condition (i.e., the honest trustee condition) confirmed that almost no participants would punish such a fair trustee. Nonetheless, when the equal allocation was preceded by the dishonest message, approximately half of the participants punished the dishonest but fair trustee.
The present research has an implication for the recent controversy over preferences for fairness. Falk, Fehr and Fischbacher (2008) recently tested two models of fairness preferences. One is a consequentialist model that assumes that people endorse the outcome equality. The other model assumes that the intentions that gave rise to a particular consequence matter. Falk et al. found evidence supporting the second model: when unfair allocations were made outside the allocator's control (i.e., in the absence of intention), the allocators were not punished as severely as when the allocations were made by the allocators themselves (i.e., in the presence of intention). The finding of Falk et al. is complemented by the present study's finding -fair allocations may be punished if they were mediated by a deceitful intention.
The present result is also of relevance to the reliability of human language. Based on evolutionary game analyses, Lachmann, Számadó and Bergstrom (2001) maintain that honesty of language may be sustained by socially imposed punishment for dishonesty. The present result provides some empirical support for the argument of Lachmann et al. It is noteworthy that Lachmann et al. argue that punishments must be restricted to self-serving dishonesty. Although we did not test this prediction, it seems reasonable that people would not punish those who stated that they would give x but in fact gave more than x. In future studies, it would be worthwhile to explore what kinds of dishonesty would or would not be punished.
In sum, the present study provides support for the notion that a behavioral rule prescribing honesty in fact qualifies as a social norm. The result implies that strong reciprocity (Fehr, Fischbacher & Gächter, 2002; Gintis, 2000) is responsible for the evolution of honest communication among humans. The proponents of strong reciprocity generally assume that people are predisposed not only to cooperate with others but also to punish noncooperators. The parallel assumption seems to hold in the domain of communication: people are predisposed not only to avoid telling lies (Gneezy, 2005) , but also to punish dishonest others (present study). The flipside of this assumption is that dishonesty becomes more frequent when greater incentives for lying exist (otherwise no punishments are required). Recent studies, in fact, have revealed that people assess the veracity of messages more cautiously when the message senders have some incentives to behave dishonestly than when they do not (e.g., Hess & Hagen, 2006; Nakanishi & Ohtsubo, 2009) . It is also expected that dishonesty is more frequent among cultures whose socio-ecological environments are associated with greater incentives for lying. To curtail such incentives, the severity and/or scope of punishment for dishonesty may vary across cultures. Future research should examine the role of third-party punishment in keeping our communication reliable in light of different levels of incentives for dishonesty.
